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Changes in the isolation and drug resistance rate of Escherichia coli in a hospital over the past 10 years
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Abstract Objective To summarize the isolation and drug resistance rate of Escherichia coli in The First Hospital of China Medical
University over the past 10 years,in order to provide evidence for the efficacies of clinical anti-infection treatments. Methods The
data was collected from Escherichia coli isolated from patients treated at The First Hospital of China Medical University between
2013 and 2022. VITEK 2 and VITEK MS were used for bacterial identification, VITEK2 and KB method were used for drug sensi-
tivity testing,and WHONET 5.6 software was used for analysis. Results From 2013 to 2022,6 845 strains were isolated , including
80.5% from inpatients and 19.5% from emergency and outpatients. The specimens were most commonly found in the urine (57.8%),
blood (15.0%), secretions (9.2%),and drainage fluid (8.1%) . The isolation rate of extended-spectrum B-lactamase (ESBL) producing
Escherichia coli was 57.2% (54.3% to 61.5%). The drug resistance rate of Escherichia coli to carbapenems was low,at only 1.2%
(0.2% to 2.6%) . Conclusion Escherichia coli remains an important pathogen in clinical infections,with varying degrees of resist-
ance to multiple antibiotics,and the resistance rate is increasing. Clinical physicians should pay sufficient attention to this issue.
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Tab.1 Distribution and historical changes of Escherichia coli in different departments
Year n Inpatient Out Eme
Med Sur ICU Obg Ped Inf Other
2013 610 218 219 25 31 5 8 24 47 33
2014 707 255 239 35 36 4 8 33 67 30
2015 683 253 257 45 16 10 3 23 49 27
2016 713 222 259 40 16 17 9 25 82 43
2017 610 209 204 44 12 8 5 24 59 45
2018 658 225 219 32 12 17 8 27 77 41
2019 728 240 200 46 40 9 10 28 91 64
2020 584 191 135 39 39 6 2 14 88 70
2021 876 289 196 58 42 10 14 22 142 103
2022 676 199 181 48 33 1 11 25 99 79
Total 6 845 2301 2109 412 277 87 78 245 801 535

Med, internal medicine; Sur, surgery; Out, outpatient ; Eme, emergency; ICU, intensive care unit; Obs,obstetrics and gynecology;Ped, pediatrics; Inf, in-

fectious diseases.
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Tab.2 Distribution and historical changes of Escherichia coli in different specimens
Year Urine Blood  Secretion  Fluid Bile Sputum Eﬁjﬁﬁj’;‘:" Tissue  Catheter C”"gi‘:;‘“i“al Other
2013 355 100 52 23 38 28 9 1 1 2 1
2014 427 106 68 38 25 29 8 1 0 1 4
2015 416 116 56 41 20 20 4 3 2 2 3
2016 430 102 52 65 31 24 6 1 1 0 1
2017 341 108 33 60 33 22 5 3 2 1 2
2018 403 102 51 42 26 23 3 4 1 2 1
2019 424 100 82 60 28 16 7 2 1 1 7
2020 332 79 59 61 16 19 5 3 1 0 9
2021 470 137 95 89 33 27 11 4 3 1 6
2022 360 80 83 76 30 30 8 0 1 1 7
Total 3958 1030 631 555 280 238 66 22 13 11 41
R3 XFHRFEAMNMEALYITHLENHEEN (%)
Tab.3 Resistance rate and historical changes of Escherichia coli against antibacterial drugs (%)
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Antibacterial drug (n=610)  (n=707) (n=683) (n=713) (n=610) (n=658) (n=728) (n=584) (n=876) (n=676)
R S R S R S R S R S R S R S R S R S R S
Ampicillin 883 10.6 843 146 82.1 156 835 151 844 140 843 139 820 166 820 163 80.6 175 802 183
Piperacillin 66.8 23.1 594 293 533 344 596 293 60.5 278 589 26.6 579 305 558 325 542 356 553 332
Cefoperazone-sulbactam  NA  NA NA NA NA NA 28 876 68 856 44 830 NA NA NA NA 78 865 43 88.1
Piperacillin-tazobactam 3.3 934 3.0 951 2.1 947 1.7 963 48 913 24 936 24 943 1.7 949 21 948 22 9%4.1
Cefazolin 912 88 99.1 0.7 992 0.8 993 0.7 995 05 995 05 616 379 584 416 588 41.1 602 393
Cefotaxime NA NA NA NA NA NA NA NA NA NA 579 350 549 394 568 39.0 56.8 380 565 399
Ceftazidime 267 713 238 746 258 73.6 264 720 276 70.6 246 745 238 742 23.1 753 260 72.1 253 735
Ceftriaxone 59.7 403 542 457 537 462 569 430 562 428 573 427 538 457 562 436 555 444 546 454
Cefepime 30.8 60.1 220 672 192 710 194 720 223 656 175 732 205 695 179 743 199 723 192 734
Cefotetan 1.9 979 24 970 30 9.0 15 978 35 9.0 26 9.2 22 99 14 977 32 959 27 971
Aztreonam 41.8 56.1 387 602 356 643 394 600 40.1 589 388 61.0 374 621 341 652 354 639 366 63.0
Imipenem 02 996 01 996 04 995 0.7 992 21 976 14 978 13 982 1.0 988 1.6 984 16 983
Meropenem 02 996 03 997 04 995 0.6 994 22 976 1.1 986 13 987 1.0 988 15 984 18 979
Amikacin 69 921 58 937 53 939 51 942 83 90.7 47 948 33 962 26 969 29 969 22 975
Gentamicin 53.8 459 504 49.0 474 525 445 549 444 549 470 519 438 554 39.6 594 399 594 387 60.6
Tobramyein 18.1 478 148 496 167 51.8 165 536 193 533 171 515 168 535 157 579 155 575 161 59.2
Ciprofloxacin 76.8 227 748 21.7 760 202 719 249 767 200 76.1 20.7 756 202 752 222 756 20.6 713 235
Levofloxacin 71.8 156 689 109 70.1 10.1 658 134 71.1 85 681 9.6 669 100 699 99 691 94 656 12.6
Tmp-smz 679 321 63.1 369 651 349 610 390 564 436 603 395 572 428 59.5 405 60.1 399 575 425
Nitrofurantoin 51 83 70 783 51 798 57 8.9 32 8.8 35 8.1 33 866 2.7 8.7 23 913 23 922

R, resistance rate;S, sensitive rate; NA , not available.

(0.2%~2.6%), H.

3 itig

T3 RIS 245 K 5 vl 0 1 R
iE B R 2 TR SRR TS 22 ILARS

AHEFE 7R, BBOAR 3 BE20204F 2 20224F 5t 12

R I S U (F K 5 A TR 43 S i AT S L
AEEEARKET , R 35 A DA 2 Bt A B % 1) 5 i
s KI5 T E 2255 B A A B 3 (80.5%), Hak
KT EE (11.7%) AL ERE (1.8%) ; Kinkd
BB A R (57.8%). LK (15.0%) .43 W54



31 SPENIE AR, SELE BT 104E R A B 43 1 SR 245 3 ) AR T A 1L - 269 -
R4 BERRAREHRGRERTWEE (%)
Tab.4 Drug resistance rate of Escherichia coli isolated from common samples (%)
Urine Blood Secretion Body fluid Bile Sputum
Antibacterial drug (n=3958) (n=1030) (n=631) (n =555) (n =280) (n=238)
R S R S R S R S R S R S
Ampicillin 83.6 14.5 85.7 13.4 76.7 21.9 87.8 11.2 73.0 254 90.9 7.9
Piperacillin 57.5 30.9 61.2 27.4 48.9 39.9 67.4 21.8 55.7 33.9 76.1 13.5
Cefoperazone-sulbactam 4.0 87.3 4.7 89.8 2.0 90.6 14.7 74.7 8.4 77.9 10.1 77.2
Piperacillin-tazobactam 22 94.9 2.6 94.9 1.3 95.3 4.5 89.9 5.2 92.5 4.7 91.0
Cefazolin 78.7 21.1 80.8 19.0 64.1 35.7 82.8 17.2 78.6 214 89.9 10.1
Cefotaxime 57.0 37.4 56.4 40.4 453 51.2 67.0 31.5 51.9 38.9 77.1 20.0
Ceftazidime 25.2 73.4 26.4 71.6 17.5 81.3 334 64.8 29.9 68.8 354 61.1
ceftriaxone 54.4 45.4 60.8 39.1 45.7 53.8 66.9 33.1 52.9 46.4 76.4 23.6
Cefepime 20.7 70.0 20.0 68.3 14.2 79.2 27.3 62.5 24.1 67.1 33.5 56.8
Cefotetan 2.2 96.9 1.9 97.4 2.1 97.3 5.3 93.9 3.8 94.8 4.1 95.5
Aztreonam 37.0 62.4 39.9 59.3 28.6 71.0 48.9 50.5 40.7 58.3 53.5 45.7
Imipenem 0.9 99.0 0.9 98.7 0.6 99.3 24 96.8 2.0 97.7 1.9 97.3
Meropenem 0.8 99.1 0.8 98.8 04 99.5 2.6 97.1 2.0 97.3 2.7 96.9
Amikacin 4.5 95.0 3.6 95.8 34 96.2 4.8 94.5 4.5 95.1 7.8 91.6
Gentamicin 45.0 54.1 47.1 52.5 41.8 57.9 48.1 51.9 32.2 67.1 50.0 48.0
Tobramycin 16.5 53.8 16.7 52.6 12.3 57.2 21.7 50.9 134 66.7 24.6 43.1
Ciprofloxacin 79.0 18.3 72.4 23.6 62.0 333 74.7 21.5 66.1 29.7 81.8 15.1
Levofloxacin 73.8 8.8 63.2 11.5 55.4 16.3 68.1 10.0 58.3 24.1 75.2 10.5
TMP-SMZ 60.2 39.8 64.9 35.0 59.6 40.4 65.3 34.7 48.5 51.5 72.5 27.5
Nitrofurantoin 52 85.3 1.8 89.8 1.9 88.9 33 87.5 2.7 86.3 2.9 82.7
Tegacyclin 0.2 98.3 0.0 99.1 0.0 99.2 0.6 97.5 0.0 98.6 0.0 96.8

R, resistance rate;S, sensitive rate.

®5 AEMERFEHAFZRFEAMEE (%)

Tab.5 Antibiotic resistance rate of Escherichia coli from different departments (%)

Antibacterial drug

Sur(n=2109)

Med (n =2 301)

ICU (n=412)

Out & Eme (n =1 336)

R S R S R S R S
Ampicillin 85.7 12.8 80.5 17.5 88.7 10.3 86.2 12.6
Piperacillin 63.2 25.1 52.5 353 64.9 23.1 61.7 26.8
Cefoperazone-sulbactam 6.8 83.0 34 89.4 14.2 754 35 88.3
Piperacillin-tazobactam 3.0 93.2 22 95.2 5.4 88.5 1.6 95.6
Cefazolin 85.2 14.8 75.8 24.0 84.3 15.7 717.1 22.5
Cefotaxime 62.0 334 53.1 40.8 62.9 33.7 61.5 35.1
Ceftazidime 29.0 69.7 22.8 75.7 343 63.2 27.5 70.9
Ceftriaxone 61.3 38.5 50.3 49.6 64.5 34.7 60.3 39.6
Cefepime 247 65.3 17.9 73.8 30.3 60.2 20.0 69.0
Cefotetan 3.2 96.0 2.3 96.8 6.1 93.4 2.0 97.4
Aztreonam 434 55.7 32.7 66.7 474 51.1 39.2 59.7
Imipenem 0.9 98.8 1.0 98.8 32 96.8 1.0 99.0
Meropenem 1.0 99.0 1.0 98.8 2.9 96.9 0.7 99.1
Amikacin 6.4 92.8 34 96.3 6.8 92.5 4.0 95.3
Gentamicin 45.8 53.0 435 56.1 53.1 46.7 459 535
Tobramycin 19.8 51.9 14.2 56.5 20.7 45.6 17.8 51.9
Ciprofloxacin 77.4 19.4 75.1 22.2 77.9 18.2 79.4 17.1
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(2:3%)
Sur(n =2 109) Med (n =2 301) ICU (n=412) Out & Eme (n = 1 336)
Antibacterial drug
R S R S R S R S

Levofloxacin 71.3 9.9 68.5 11.6 71.6 9.8 73.6 8.2

Tmp-smz 62.2 37.8 59.3 40.7 67.0 33.0 64.5 354

Nitrofurantoin 5.3 84.3 4.0 86.7 3.7 82.8 2.9 90.5

Tegacyclin 0.0 98.3 0.2 98.5 1.0 98.0 0.3 97.7

Sur, surgery ; Med , internal medicine ; ICU, intensive care unit; Out, outpatient; Eme , emergency ; R , resistance rate ; S, sensitive rate.
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